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doi:10.1016/j.jfma.2011.02.005Background/Purpose: There is little comparative research evidence to support the claim that
there is disparity in dental care between inpatients with schizophrenia and the disabled people
or the general population. This study aimed to investigate whether schizophrenia inpatients
had poorer dental care and worse oral health than the disabled people and the general popu-
lation, respectively.
Methods: An oral health survey was conducted in a specific-psychiatric long-term care institu-
tion in Taiwan in 2006. The results of this survey were compared with the findings of oral health
investigations of the disabled people or the general population in Taiwan using proportion test
and t-test.
Results: This study used decayed, missing, and filled teeth index (DMFT) to describe the condi-
tion of dental caries. Compared with the disabled people, schizophrenia inpatients aged 19 to
44 years had a lower subjects’ filling rate of DMFT index (FI) and a higher caries experience,
but schizophrenia inpatients aged 45 or more had a lower mean number of DMFT. Compared
with the general population, schizophrenia inpatients had higher caries experience, mean
number of DMFT, percentage edentulous, and community periodontal index and lower FI
and number of remaining tooth among various gender or age groups.of Dentistry, National Yang-Ming University, Number 155, Section 2, Linong Street, Beitou District,
(L.-Y. Chi).
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Years Area Samples
1995a Italy 297 psychi
65% schizo
1997b
1999c
Spain 565 psychi
62% schizo
2000d India 153 psychi
63% schizo
2001e UK 326 psychi
23% schizo
2003f Israel 431 psychi
CExpZ caries experience; CPIZ com
a Angelillo et al.10
b Velasco et al.11
c Velasco and Bullon.12
d Kenkre and Spadigam.13
e Lewis et al.14
f Ramon et al.15Conclusion: In Taiwan, inpatients with schizophrenia have a lower FI than the disabled people
and a worse overall oral health status than the general population.
Copyright ª 2012, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.Introduction
Increasing attention has been given to the oral health of
disabled people.1e3 Research that compares oral health
between groups with disability is also growing in impor-
tance.4 In other words, the difference in the oral health
status and oral care for various disabled population segments
is an important issue.
It is reported that the total disabled population in Taiwan
was 981015 by the end of 2006, and chronic psychosis
accounted for 9.3% (91160) of the total.5 Studies also
showed that the overall oral health of patients admitted in
psychiatric units is worse than that of the general pop-
ulation.6e9 Table 110e15 reviews the recent reports on oral
health of inpatients with psychiatric disorders. It was noted
that there were differences in terms of oral health status in
distinct areas and demographic distribution.
Schizophrenia is the most serious psychotic disease that
has affected mankind. A consequential poor oral health has
been reported in inpatients with schizophrenia.16,17 It is
probable that inpatients with schizophrenia are a disad-
vantaged minority who receive inadequate dental care in
relation to other disabled people or the general population.
There is, at present, little comparative research evidence
to support the claim that there is a disparity in dental care
between inpatients with schizophrenia and other disabled
people, or the general population. Thus, this study aims (1)ts with psychiatric disorder in r
Mean age (y)
atry
phrenia
55
atry
phrenia
58
atry
phrenia
25
atry
phrenia
71
atry 54
munity periodontal index; EdZto compare the oral health index of this subgroup with
other disabled people; and (2) to investigate whether the
patients have poorer oral health compared with the general
population in Taiwan.Methods
Participants
The participants with schizophrenia came from Yuli
Hospital, Department of Health, which offers long-term
medical care for chronic psychotics. This hospital takes in
the most number of residents among all public-specific
psychotic institutions in Taiwan. All participants were
selected on the basis of their main psychiatric diagnosis of
schizophrenic disorder (ICD-9 code: 295), and underwent
a standardized oral health examination in 2006. Ethical
clearance was obtained from the Ethical Committee of Yuli
Hospital, Department of Health.
A previous oral health study that focused on 2925 adult
disabled people selected from various institutions or
schools of special education, which included sensorial,
extremital, intellectual, and multiple disability cases
during 2003 and 2004 in Taiwan,18 was used as one of the
comparison groups. The second study used as a comparison
group was an oral health survey, which included 2660 adultecent studies.
LOS (y) CExp (%) DMFT CPI Ed (%)
12.9 100 15.5 1: 4.6% 11
2:10.1%
3:19.6%
4:64.8%
26.1 24.9 1:14.2% 32
2:43.8%
3:24.6%
4:8.9%
88 4:16.3% 3
19.1 63
26.7
edentulism; FIZ filling rate of DMFT index; LOSZ length of stay.
Figure 1 Participants of oral health survey in Yuli Hospital, Department of Health, 2006.
Table 2 Comparison on caries experience (CExp), DMFT,
Filling rate of DMFT index (FI) and edentulism (Ed) between
inpatients with schizophrenia (IS, valid nZ 1103) and
disabled people (DP, valid nZ 2925) in Taiwan.
Age (y) Groups No. CExp DMFT FI (%) Ed (%)
(%) Mean SD
19e44 IS 301 98.7 10.41 7.15 27.1 1.3
DP 2215 93.3 10.31 7.44 32.9 *
t (z) 3.69 0.22 2.02
p <0.001 0.826 0.022
45þ IS 802 98.5 15.26 8.57 9.5 6.4
DP 710 98.7 17.68 8.64 20.7 7.2
t (z) 0.33 5.46 6.13 0.62
p 0.370 <0.001 <0.001 0.268
* No data reported.
216 K.-Y. Chu et al.participants selected from the general population during
2003 and 2005 in Taiwan.19
Oral health index
The utilized oral health indices for comparisons were
consistent with those recommended by the World Health
Organization.20 Decayed, missing, and filled teeth (DMFT)
index was determined to describe the condition of dental
caries. In the meantime, dichotomous measures were used
during the examination of each participant to record
experience of dental caries (DMFT > 0). The percentage of
the population with dental caries experiences was also
determined. The filling rate of DMFT index (FI) is defined as
the ratio of filled teeth to the total number of DMFT among
those who experienced dental caries. In addition, the
number of remaining tooth (NRT) of the participants was
individually assessed. Edentulism (Ed) refers to a condition
wherein a patient has complete tooth loss or just had teeth
indicated for dental extraction.
Community Periodontal Index (CPI) was applied to assess
the periodontal status of the participants in this survey.
With the help of a World Health Organization periodontal
probe, the depth of the periodontal pocket was measured
at six points on both the buccal (facial) and lingual (palatal)
sides of the index teeth.
Data analysis
The identified age categories correspond with the investi-
gation of oral health status in an oral health survey of
disabled people and general population in Taiwan. For
comparison, age was stratified to 19e44 years and 45 years
and above (45þ); and 18e34, 35e49, 50e64, and 65 years
and above (65þ), respectively.
Proportions, group means, and standard deviations were
calculated. Proportion test and t-test were used to
compare the findings between individuals with schizo-
phrenia and the disabled or the general population using
Excel software, version 2007. Statistical significance was
set at p< 0.05.
Results
A total of 1103 individuals with schizophrenia underwent
oral health examination in this hospital. Their mean age
was 50.8 10.8 years, and the mean length of stay in this
hospital was 8.4 5.7 years. A total of 55 participants werefound to be edentulous; thus, 1048 dentate individuals
completed the community periodontal index examinations
(Fig. 1).
Results on the participants were as follows: (a) 98.5% had
caries experience; (b) the mean number of DMFTwas 13.94;
(c) FI was 14.3%; (d) mean NRT was 17.66; and (d) 5.0% of
participants were edentulous. Meanwhile, results on the
1048 dentate participants were as follows: (a) 6.4% had
healthy gingiva (CPIZ 0); (b) 2.9% had gingival bleeding
(CPIZ 1); (c) 51.3% had dental calculus (CPIZ 2); (d) 35.9%
had shallowpockets (CPIZ 3); and (d) 3.5%haddeeppockets
(CPIZ 4).
Table 2 shows the comparison of oral health between
individuals with schizophrenia and other disabled people in
Taiwan. The percentage of dental caries experience in the
19e44 years age range, FI in both age groups (19e44 and
45þ years), and percentage edentulous in the 45 years and
above age range were worse than those of the disabled
group, and differences were significant. However, the mean
of DMFT index in individuals with schizophrenia was
significantly less than that of other disabled people in the
45 years and above age range.
Table 3 shows that oral health status, based on the
majority of oral health indices, is significantly worse among
the participants with schizophrenia than those in the
general population; this excludes the DMFT index and
the mean number of teeth for age group 18e34 years,
percentage edentulous in women, and those above 65 years.
Table 4 shows that the CPI of participants with schizo-
phrenia, both in sex and age groups, was worse and
Table 3 Comparison of caries experience (CExp), DMFT, cares index (FI), number of remaining tooth (NRT), and edentulism
(Ed) between inpatients with schizophrenia (IS, valid nZ 1103) and the general population (GP, valid nZ 2660) in Taiwan.
Variables No. CExp DMFT FI (%) NRT Ed
No. (%) Mean SD Mean SD Mean SD No. (%)
Total IS 1103 1087 (98.5) 13.94 8.48 14.3 26.5 17.66 8.83 55 (5.0)
GP 2660 2341 (88.0) 8.39 7.01 54.7 38.5 23.23 6.62 45 (1.7)
t (z) 10.31 20.76 31.92 21.24 5.74
p <0.001 <0.001 <0.001 <0.001 <0.001
Sex
Men IS 805 791 (98.3) 13.93 8.70 12.8 25.4 17.45 8.95 44 (5.5)
GP 1353 1145 (84.6) 7.1 6.94 47.9 40.2 24.03 6.41 17 (1.2)
t (z) 9.96 20.03 22.33 18.85 5.71
p <0.001 <0.001 <0.001 <0.001 <0.001
Women IS 298 296 (99.3) 13.98 7.88 18.3 28.9 18.23 8.49 11 (3.7)
GP 1307 1196 (91.5) 9.73 6.84 61.2 35.9 24.41 6.7 28 (2.2)
t (z) 4.78 9.48 19.24 13.65 1.52
p <0.001 <0.001 <0.001 <0.001 0.064
Age
18e34 IS 57 55 (96.5) 8.39 5.83 36.2 35.1 25.25 2.96 0 (0)
GP 1007 842 (83.6) 6.59 7.93 56.3 58.6 25.7 6.06 0 (0)
t (z) 2.60 1.68 2.56 0.56 d
p 0.005 0.092 0.011 0.578 d
35e49 IS 456 450 (98.7) 11.42 7.68 19.7 29.8 20.77 7.21 10 (2.2)
GP 891 801 (89.9) 7.56 6.56 57.6 41.1 24.10 5.41 6 (0.7)
t (z) 5.94 9.61 17.49 9.52 2.43
p <0.001 <0.001 <0.001 <0.001 0.008
50e64 IS 470 462 (98.3) 15.29 8.28 9.4 21.5 15.95 8.68 25 (5.3)
GP 527 488 (92.6) 9.99 6.49 52.1 31.7 21.00 6.09 8 (1.5)
t (z) 4.05 11.27 25.44 10.68 3.34
p <0.001 <0.001 <0.001 <0.001 <0. 001
65þ IS 120 120 (100) 20.87 7.74 2.9 12.1 8.97 8.34 20 (16.7)
GP 235 210 (89.4) 15.70 5.43 43.6 20.5 14.35 5.65 31 (13.2)
t (z) 3.74 7.33 20.20 7.21 0.82
p <0.001 <0.001 <0.001 <0.001 0.206
Table 4 Comparison (number and percentage) of community periodontal index (CPI)a between the inpatients with schizo-
phrenia (IS, valid nZ 1048) and the general population (GP, valid nZ 2348) in Taiwan.
Variables No. CPIZO CPIZ 1 CPIZ 2 CPIZ 3 CPIZ 4 p (c2)
Total IS 1048 67 (6.4) 30 (2.9) 538 (51.3) 376 (35.9) 37 (3.5) <0.001
GP 2384 853 (35.8) 627 (26.3) 737 (30.9) 122 (5.1) 45 (1.9)
Sex
Male IS 761 50 (6.6) 13 (1.7) 399 (52.4) 275 (36.1) 24 (3.2) <0.001
GP 1201 341 (28.4) 288 (24.0) 465 (38.7) 71 (5.9) 36 (3.0)
Female IS 287 17 (5.9) 17 (5.9) 139 (48.4) 101 (35.2) 13 (4.5) <0.001
GP 1183 513 (43.4) 338 (28.6) 271 (22.9) 51 (4.3) 9 (0.8)
Age (y)
18e34 IS 57 0 (0) 7 (12.3) 37 (64.9) 13 (22.8) 0 (0) <0.001
GP 952 426 (4.7) 218 (22.9) 278 (29.2) 21 (2.2) 10 (1.0)
35e49 IS 446 11 (2.5) 14 (3.1) 265 (59.4) 145 (32.5) 11 (2.5) <0.001
GP 824 298 (36.2) 225 (27.3) 242 (29.4) 40 (4.8) 19 (2.3)
50e64 IS 445 33 (7.4) 9 (2.0) 198 (44.5) 184 (41.3) 21 (4.7) <0.001
GP 466 113 (24.3) 144 (31.0) 154 (33.1) 41 (8.8) 13 (2.7)
65þ IS 100 23 (23.0) 0 (0) 38 (38.0) 34 (34.0) 5 (5.0) <0.001
GP 143 17 (12.2) 41 (28.4) 62 (43.4) 20 (13.7) 3 (2.3)
a CPIZ 0: healthy gingival; CPIZ 1: gingival bleeding occurs; CPIZ 2: gingival calculus; CPIZ 3: shallow periodontal pockets; and
CPIZ 4: deep periodontal pockets.
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population.Discussion
All participants with schizophrenia had been admitted in
a public psychiatric treatment facility in Taiwan. Results of
this study show that FI in participants with schizophrenia
was lower than that of the disabled population in both age
groups. Results also point to a significantly worse oral status
among participants compared to the general population,
adjusted according to age. The findings consequently
support the emphasis on inpatients with schizophrenia as
a priority group for dental care in Taiwan. These results
also appear to be generally compatible with those found
on related literature on oral health of patients with
schizophrenia.
However, the present study has several limitations. First,
the study sample was not a random sample of all inpatients
with schizophrenia in Taiwan, and this may compromise the
generalization of the study results. Second, we could not
ensure the validity of the two oral health surveys that were
used for comparison in this study. Third, except for age, we
had not controlled for other potential confounders, such as
educational level, length of stay, and economic status,
because of lack of information.21
The filling rate of DMFT index can be use to compare
populations to address the utilization of dental care. We
found the FI of individuals with schizophrenia to be lower
than that of other disabled people and the general pop-
ulation. Residents with schizophrenia admitted in long-
term care institutions are likely to receive less routine
dental care in Taiwan. This special population seems to
have less access to the benefits derived from the National
Health Insurance program, leading to their inadequate
dental care.
We also found no significant difference between the
younger group of participants and the general population
in terms of DMFT index and NRT. In terms of Ed, no
significant difference was found between women groups
between the participants with schizophrenia and the
general population. The more likely explanation rests in
the fact that schizophrenia begins to manifest in late
teens, and women tend to develop this disorder some years
later, and have better prognosis than men.22e24 Moreover,
an institutional life may similarly likely be a risk factor of
oral health. 15,25e28
In Table 3, individuals in the 50e64 years age range
had less than 16 teeth in their oral cavity, while the mean
number of tooth retention in the 65 years and above age
range was less than nine. Apart from indicating loss of
teeth resulting from oral diseases, results also reflect
their utilization of dental care. In fact, there was no full-
time dentist available in this hospital for a long time.
Therefore, the only time that residents could be referred
to the dental clinic outside the hospital for emergency
treatment was when they complained of a dental
problem. The dentist in the town clinic would also more
likely consider these patients as “difficult to manage” and
thus tend to simply choose tooth extraction, foregoing
the more complicated methods. Such practice orbehaviour could have resulted to the “early missing
tooth” cases.
CPI not only examines the periodontal condition but also
reveals the periodontal treatment needs expected by the
wider population. Table 3 illustrates that over half of the
individuals with schizophrenia had dental calculus, 35% had
shallow periodontal pockets, and 37 participants had peri-
odontal pockets over 6 mm. This demonstrates the heavy
load of primary and advanced periodontal therapy, which
requires dental professional manpower.
The average score in the DMFT index of participants with
schizophrenia was found to be 13.94, which was lower than
those reported in other studies on psychiatric inpatients:
24.9, 19.1, and 26.7 in Spain, UK, and Israel, respec-
tively.11,14,15 The percentage of deep periodontal pocket
(CPIZ 4) of participants with schizophrenia in the present
study is lower than those reported in studies conducted in
Italy, Spain, and India for psychiatric inpatients.10,12,13
The high prevalence of oral disorders creates an exten-
sive need for dental treatments for this population. Dental
diseases often have a lower priority in the overall health
care, but these have an impact on the individuals’ general
health and quality of life.29 Integration of general and oral
health programs is certainly inadequate, and better coop-
eration among medical and dental professionals for long-
term care institutions could help meet the dental needs
of inpatients with schizophrenia.
Given that psychiatric hospitals in Taiwan have a limited
capacity to offer essential oral health services, it is therefore
necessary for psychologists, when conducting comprehen-
sive assessments, to take dental problems into consideration
and design effective health care plans for their residents
with schizophrenia. In the viewpoint of preventive medicine,
the oral health care program for inpatients with schizo-
phrenia must be conducted to educate the medical staff in
order to emphasize the issue, train the patients in oral care
skill, or increase the supply of oral health services. These
measures can also help to update the knowledge and skills in
oral health management of the disabled among students in
dental schools, as they also prepare for the care of inpatients
with schizophrenia.
Results of our analyses show that the filling rate of DMFT
index among inpatients with schizophrenia is lower than
that of other disabled persons in institutions, while the oral
health of participants with schizophrenia, based on the
majority of oral health indices, is worse compared with that
of the general population. We therefore suggest that health
policy decision-makers focus on the disparity and inade-
quate manpower for this particular subgroup.References
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